Inhibition of trophoblast cell invasion by TGFB1, 2, and 3 is associated with a decrease in active proteases.
Invasion of extravillous trophoblast cells into the uterus in human pregnancy is tightly regulated. The transforming growth factor-beta (TGFB) family has been suggested to play a role in controlling this process. We hypothesized that TGFB1, 2, and 3 would inhibit the invasive capacity of extravillous trophoblast cells. We also studied trophoblast apoptosis and proliferation and secreted protease levels as potential mechanisms by which these cytokines may act. Inhibition of endogenous TGFB1, 2, and 3 with neutralizing antibodies increased the invasive capacity of extravillous trophoblast cells derived from placental explants. Similarly, addition of exogenous TGFB1, 2, and 3 inhibited the invasive capacity of these cells in a dose-dependent manner. Proliferation of trophoblast in the placental explants did not alter in response to any of the cytokines tested. Apoptosis of villous and extravillous trophoblast did not alter in response to TGFB1, 2, and 3. There was a reduction in secreted levels of matrix metalloproteinase (MMP) 9 and urokinase plasminogen activator in response to all three cytokines. MMP2 and tissue inhibitor of metalloproteinase 1 and 3 levels were not altered. These results suggest that TGFB1, 2, and 3 inhibit trophoblast invasion by a mechanism dependent on reduced protease activity.